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 An aerial spot sprayer allows small areas or
individual plants to be treated with minimal
damage to nontargeted species.

* A spot sprayer can reduce the amount of man-
power needed to complete a job and allow
the treatment to be completed when it is most
effective.

* The high cost of using an aerial spot sprayer
may limit its use to small, high-value areas that

are difficult to reach from the ground.

\_ J

erial spraying can be an effective way to control
noxious or invasive plant species, especially in
remote areas. The problems with aerial spraying

using a conventional boom system are that the spray cover-

age is not limited to the target species and spray can drift out-

side the target area. An aerial spot-sprayer system can reduce

these problems.

Spot-Sprayer Description

An aerial spot-sprayer system is designed to treat
individual plants or small areas of target species. A typical
system consists of a tank attached directly to the helicopter.

A spray ball or other device is suspended beneath the tank

by a 50-foot (15-meter) or 100-foot (30-meter) cable or

long line (figure 1). The pilot maneuvers the sprayer into
position a few feet above the targeted species and releases the
herbicide. The ability to maneuver the sprayer into a precise
position close to the ground reduces the chance of herbicide
drift and of spraying nontargeted species. Aerial spot-sprayer
systems have been successfully used to spray melaleuca in
Florida, spartina in the San Francisco Bay Area, thistles in
Oregon, Australian tree fern in Hawaii, and phragmites in

Washington.

Figure 1—This helicopter is equipped with a spot
sprayer.

For additional information, contact: USDA Forest Service, MTDC; 5785 Hwy. 10 West; Missoula, MT 59808-9361.
Phone: 406-329-3900, fax: 406-329-3719; email: wo_mtdc_pubs@fs.fed.us



Demonstration Target Species

To evaluate the feasibility of using a spot sprayer to treat
a difficult-to-access invasive species, an interagency team
consisting of personnel from the U.S. Department of the
Interior, Bureau of Land Management (BLM) and National
Park Service; the Department of Agriculture, Forest Service;
Pima County, AZ; and the University of Arizona conducted a
demonstration on BLM land at the Ironwood Forest National
Monument near Marana, AZ. The target species for the dem-
onstration was buffelgrass (Cenchrus ciliaris). Buffelgrass
is an invasive species that competes with native vegetation
for water and nutrients. It creates a fire-prone environment
that can kill or damage native plants and animals. The pre-
ferred habitat for buffelgrass is steep and rocky terrain, much
of which is unsafe for field crews to access. Current buffel-
grass control methods include handpulling and ground-based
spraying with herbicides. These methods are slow and physi-
cally demanding, and they make it difficult to cover large
areas. The window of opportunity for effective herbicide
treatment is limited to the summer monsoon season (July

through September) when the plant is actively growing.

Test Plot Descriptions
Our objective with this demonstration was to evaluate the
spot sprayer in a variety of plot sizes and terrain features that
simulate typical buffelgrass infestations. We laid out eight
plots:
e A 13-foot by 13-foot (4-meter by 4-meter) plot at the
bottom of a canyon
e A 33-foot by 33-foot (10-meter by 10-meter) plot on
the side of a canyon near a rock outcropping
* Two 13-foot by 13-foot (4-meter by 4-meter) plots
across a creek bed from each other
* A 98-foot by 16-foot (30-meter by 5-meter) strip on
level ground
* A 13-foot by 13-foot (4-meter by 4-meter) plot among
the saguaros
e A 7-foot by 7-foot (2-meter by 2-meter) spot on level
ground

* An old airstrip

We marked each plot with ribbon to aid the pilot. We

placed sampling cards inside each plot to determine the appli-

cation rate consistency and outside most plots to determine
drift (figure 2).

Figure 2—This 13-foot by 13-foot (4-meter by 4-meter) plot is at the bottom
of a canyon. Note the stakes running through the plot. Each stake has a
sampling card attached to the top of it.

Equipment

We used two types of spot sprayer during this demon-
stration: a “spray ball” with a single spray nozzle (figure 3)
and a “pyramid” with four spray nozzles (figure 4). We sus-
pended each sprayer from the tank on the belly of the heli-
copter by a 50-foot (15-meter) cable.

We sprayed each plot with a mixture of water and Hi-
Light (Becker Underwood) blue liquid dye. We didn’t use
herbicide because this spraying was just a demonstration of

the spraying system.

Figure 3—The spray ball used in this demonstration has a single nozzle and
was built by Simplex Manufacturing of Portland, OR.




Figure 4—HMC Helicopter Services of Miami, FL, built the pyramid used in
this demonstration. It has four nozzles.

Observations

The pilot obtained good accuracy with the spot sprayer.
He could maneuver the sprayer from 3 feet to 5 feet (1 meter
to 2 meters) above the ground if the terrain had few obstacles
and relatively little slope. The smallest area sprayed was 7
feet (2 meters) in diameter.

Spray patterns on the sampling cards differed through-
out each plot (figures 5 and 6). The difference in these spray

Figure 5—This figure shows a sam-
pling card used to give an indication
of the application rates in a plot.
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Figure 6—This sampling card
shows a lower application rate
than the card in figure 5.

patterns indicates that the application rates were inconsistent,
but a consistent application rate may be difficult to obtain for
two reasons:
* The motion of the sprayer at the end of the cable
causes overlapping spray patterns.
* Maintaining a constant airspeed while spraying a

small target area is difficult.

Because the pilot is alone in the aircraft during spraying,
pretreatment Global Positioning System mapping of buffel-
grass locations and a recon flight may be required for the

pilot to navigate to the proper area.

Potential Advantages of Using the
Spot Sprayer

Use of an aerial spot-sprayer system allows for the treat-
ment of small areas or individual plants while causing less
damage to nontargeted species than a conventional boom
aerial-spraying system. The spot sprayer can reach infesta-
tions that are inaccessible to ground crews and requires less
time than using backpack sprayers (figure 7). Use of the spot
sprayer may reduce injuries to ground crews from falls and
heat exhaustion.

Figure 7—Using the spot sprayer may allow for
areas of rugged terrain to be treated more quickly
and effectively than using backpack sprayers.




Potential Disadvantages of Using
the Spot Sprayer

The effectiveness of the spot sprayer depends largely on
a pilot’s ability to maneuver a load at the end of a long line.
In addition, the pilot must be licensed to apply herbicides.
Because the sprayer must be placed low enough to the ground
to reduce drift, it can potentially become caught in vegetation
requiring the pilot to jettison the spray system.

The pilot must fly slowly and hover frequently at low
altitude to obtain the precision necessary to make the spot
sprayer effective. These flight conditions do not give the pilot
much time to react in an emergency.

Many applications require flying over rugged terrain. If
an emergency occurs when the aircraft is at low altitude over
rugged terrain, it may not be possible for the pilot to reach a
safe landing area. The cost to operate a helicopter combined
with the need to treat relatively small target areas results in a

high application cost per area.

Conclusions

An aerial spot-sprayer system can be useful to treat small
areas or individual plants in difficult locations where it is
desirable to minimize damage to nontargeted species.

The high cost of using a spot sprayer, however, may limit
its use to small, high-value areas that are difficult to reach
from the ground. This cost may be offset by reducing the
amount of manpower needed to complete a job and by allow-
ing treatment to be completed when it is most effective for

invasive species control.
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For additional technical information, contact MTDC:  Electronic copies of National Technology and Devel-

USDA Forest Service opment documents are available on the Internet at:
Missoula Technology and Development Center http://www.fs.fed.us/eng/pubs

5785 Hwy. 10 West

Missoula, MT 59808-9361 Forest Service and Bureau of Land Management
Phone: 406-329-3900 employees can search National Technology and

Fax: 406-329-3719 Development documents, CDs, DVDs, and videos on

their internal computer networks at:
http://fsweb.mtdc.wo.fs.fed.us/search/
http://fsweb.sdtdc.wo.fs.fed.us/

A
Y

Pesticide Precautionary Statement
This publication does not contain recommendations for the use of pesticides, nor does it imply that the uses discussed here have
been registered. All uses of pesticides must be registered by appropriate State and/or Federal agencies before they can be recommended.
CAUTION: Pesticides can be injurious to humans, domestic animals, desirable plants, and fish or other wildlife—if they are not
handled or applied properly. Use all pesticides selectively and carefully. Follow recommended practices for the disposal of surplus
pesticides and pesticide containers.

CAUTION:
PESTICIDES

EN

The Forest Service, an agency of the U.S. Department of Agriculture (USDA), has developed this information for the guidance of its employees, its contractors, and its cooperating Federal
and State agencies. The Forest Service assumes no responsibility for the interpretation or use of this information by anyone except its own employees. The use of trade, firm, or corporation names
is for the information and convenience of the reader. Such use does not constitute an official endorsement or approval of any product or service to the exclusion of others that may be suitable.

USDA Non-Discrimination Policy
The U.S. Department of Agriculture (USDA) prohibits discrimination against its customers, employees, and applicants for employment on the bases of race, color, national origin, age, disability, sex, gender
identity, religion, reprisal, and where applicable, political beliefs, marital status, familial or parental status, sexual orientation, or all or part of an individual’s income is derived from any public assistance program,
or protected genetic information in employment or in any program or activity conducted or funded by the Department. (Not all prohibited bases will apply to all programs and/or employment activities.)
To File an Employment Complaint
If you wish to file an employment complaint, you must contact your agency’s EEO Counselor (http://www.ascr.usda.gov/doc/EEO_Counselor_List.pdf) within 45 days of the date of the alleged discriminatory
act, event, or in the case of a personnel action. Additional information can be found online at http://www.ascr.usda.gov/complaint_filing_file.html.
To File a Program Complaint
If you wish to file a Civil Rights program complaint of discrimination, complete the USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.gov/complaint_filing_cust.html, or
at any USDA office, or call (866) 632-9992 to request the form. You may also write a letter containing all of the information requested in the form. Send your completed complaint form or letter to us by mail at
U.S. Department of Agriculture, Director, Office of Adjudication, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410, by fax (202) 690-7442 or email at program.intake @usda.gov.
Persons with Disabilities
Individuals who are deaf, hard of hearing or have speech disabilities and you wish to file either an EEO or program complaint please contact USDA through the Federal Relay Service at (800) 877-8339 or
(800) 845-6136 (in Spanish). Persons with disabilities who wish to file a program complaint, please see information above on how to contact us by mail directly or by email. If you require alternative means of
communication for program information (e.g., Braille, large print, audiotape, etc.) please contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).
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